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Introduction

Between 1882 and 1895 J. Muller (Mull. Arg.) described 39 new taxa in the genus Pertusaria, based on specimens collected in Australia 0. Muller 1882a Muller , 1883 , 1884, When Muller described P. confluens he cited two specimens from Queensland collected respectively by Hartmann and Knight; the specimen collected by Hartmann is the only specimen with a written reference to the publication 'Lecan. & Lecid. Aust. n.26' [Lecanoreae et Lecideeae Australienses novae, species number 26 (Muller 1895a) ] and this specimen is therefore chosen as lectotype.
ALSO EXAMINED: QUEENSLAND: Weyba Creek, c. 70 km SE of Gympie, on mangrove, Hafellner 17992, July 1986 (GZU).
4. Pertusaria crassilabra Mull. Arg. (Muller 1893b: 126 Thallus thick, off-white, somewhat granular, minutely cracked and areolate, surface smooth and dull, saxicolous; verrucae conspicuous, scattered, immersed or flattened hemispherical, with constricted bases, 0.5-1.5 mm diam., the centre often depressed; ostioles conspicuous, large, black, 1 per verruca, 0.2-0.5 mm diam.; spores 8 per ascus, irregularly biseriate, ellipsoid, smooth, 65-72 flm long, 30-32 flm wide.
CHEMISTRY: K, KC, C, Pd -; orthothelin (2, 4, 5-trichloro-norlichexanthone) and a second minor unidentified compound, blue fluorescence, Rf 14 (C), 10 (A), no colour with sulphuric acid. P. crassilabra is known only from the type specimen.
5. Pertusaria elliptica Mull. Arg. (Muller 1895a: 635) . TYPE: QUEENSLAND: [Goodna, fide Shirley (1896) ]' Shirley 1754 p.p., 1893; holo G. Thallus off-white or pale grey to pale olive green, thin, surface smooth or slightly rough and dull, corticolous; verrucae conspicuous (but less conspicuous on rough substrates), scattered, slightly flattened hemispherical, rounded or elongated or irregular in outline, sometimes becoming constricted at the base and sometimes concave on top, 0.5-1.5 mm wide; ostioles conspicuous, black, 1 or 2 per verruca; spores 3 to 4 per ascus, uniseriate, elongate-ellipsoid to subfusiform, rough, 80-112(-125) flm long, 30-42 flm wide.
CHEMISTRY: K-, KC-, C-, Pd-; 4,5-dichlorolichexanthone, 2-O-methylperlatolic acid and 2'-O-methylperlatolic acid.
P. elliptica is characterised by the four rough spores per ascus and differentiated from the similar P. leucothelia by the presence of the isomeric O-methylperlatolic acids. It occurs on mangroves and other unspecified trees in eastern Queensland, New South Wales and New Caledonia.
ALSO EXAMINED (7 becoming constricted at the base, 0.5-1.5(-2.5) mm wide; ostioles conspicuous, black, 1 to 8 per verruca; spores 2 per ascus, uniseriate, elongate-ellipsoid, smooth, 120-170(-200) !lm long, 35-60 !lm wide.
CHEMISTRY: K+ red, KC-, C-, Pd+ yellow; norstictic and perlatolic acids, with or without lichexanthone (tr). P. hartmannii is found in eastern Queensland where it grows on mangroves and other unspecified trees. Specific status as P. hartmanii is appropriate for this taxon as it is chemically and morphologically distinct from P. trypetheliiformis. P. hartmannii is chemically and morphologically similar to the two-spored P. subobductans Nyl., described from Japan (Nylander 1890) Brisbane, Kalb 19761, 19768, Sep 1988 (herb. KALB). 11. Pertusaria leucostigma Mall. Arg. (Muller 1884: 462) . TYPE: QUEENSLAND: Cunninghams Gap, Hartmann s.n., 1883; holo G.
Thallus pale olive-green, coarsely cracked and areolate, somewhat wrinkled, surface dull and minutely tuberculate, corticolous; verrucae conspicuous, scattered, rarely confluent, slightly flattened hemispherical, not constricted at the base, 1-1.5 mm diam.; ostioles inconspicuous, pale, becoming dark, 1 per verruca; spores 8 per ascus, irregularly uniseriate, subfusiform to ellipsoid, smooth, 75-105 11m long, 30-45 11m wide.
CHEMISTRY: K-, KC-, C-, Pd-; 2-0-methylperlatolic acid and lichexanthone. P. leucostigma is characterised by the eight fusiform spores and the presence of 2-0-methylperlatolic acid. It grows on mangroves, eucalypts, Nothofagus and other unspecified trees in Queensland and New South Wales. It is distinguished from P. subrigida (q.v.) , which also has 8 fusiform spores per ascus, by the presence of 2-0-methylperlatolic acid. 12. Pertusaria leucostomoides Zahlbr. (Zahlbruckner 1928: 172 CHEMISTRY: 4,5-dichlorolichexanthone and planaic acid.
The type specimen of P. leucothelia is too small for examination by thin-layer chromatography and is overgrown by two other crustose species; the chemistry reported above is based on that of the two additional specimens examined which are tentatively identified as P. leucothelia. P. leucothelia is morphologically similar to P. elliptica; both have four rough, ellipsoid spores per ascus but the species are distinguished by the absence of 2'-0-or 2-0-methylperlatolic acids from P. leucothelia.
Further specimens are required to confirm the chemistry and status of P. leucothelia. 14. Pertusaria leucoxantha Mull. Arg. (Muller 1895a: 637 CHEMISTRY: thiophaninic acid, 2-0-methylperlatolic acid and lichexanthone (tr).
P. leucoxantha somewhat resembles P. xanthoplaca Mull. Arg. (q.v.) but is distinguished from that species by the fusiform spores, the lack of soredia and the presence of 2-0-methylperlatolic acid. 15. Pertusaria lophocarpa Korber (Korber 1862: 34 Thallus off-white to pale fawn, thin and effuse to thick, then becoming cracked and areolate, surface smooth and dull, saxicolous; verrucae sparse and scattered to numerous and crowded, rarely confluent, conspicuous or almost immersed, flattened irregularly hemispherical often with concave tops, often constricted at the base, 1-2 (sometimes to 3) mm wide; ostioles conspicuous, black, 1 to 5 per verruca, sometimes sunken; spores 6 to 8 per ascus, uniseriate, ellipsoid, smooth, 45-75 f..Lm long, 25-40 f..Lm wide.
CHEMISTRY: K-, KC-, C-, Pd-; 4,5-dichlorolichexanthone, 2'-O-methylperlatolic acid with or without planaic acid (tr) and anzaic acid (tr). New Zealand specimens may also contain confluentic acid as an additional major lichen acid, vide infra.
The type specimen of P. lophocarpa was collected by Hochstetter in Victoria (Filson 1986 ). Korber reported P. lophocarpa to contain four spores per ascus but the type specimen contains 4 to 8 spores per ascus. P. lophocarpa occurs at all altitudes from sea level to 1460 m on coastal dolerite, basalt, sandstone and alpine Precambrian rock and is often conspicuous on exposed rocks. It occurs in Victoria, New South Wales, Tasmania and New Zealand and rarely in Queensland and South Australia. P. lophocarpa superficially resembles the saxicolous New Zealand P. subverrucosa Nyl.
but is distinguished from that taxon by the larger ostioles, the number of spores (2 per ascus in the New Zealand species) and the K-reaction (P. subverrucosa reacts K+ red due to the presence of norstictic acid). CHEMISTRY: stictic acid.
P. macra was reported from Queensland by Shirley (1896) . It resembles P. concava (q.v.) and P. paratropa (q.v.) but is distinguished from both species by the presence of stictic acid, and from P. paratropa by the smaller spores. P. macra is known only from the type specimen. Thallus off-white to pale yellowish grey, thin to thick, cracked or continuous, surface smooth and dull, corticolous; verrucae conspicuous, numerous, sometimes confluent, slightly flattened hemispherical, less conspicuous on rough substrates, 0.5-1(-1.5) mm wide; ostioles 1 per verruca, rarely 2, conspicuous, bright yellow, slightly convex, somewhat translucent, 0.3-0.4 mm diam., developing one or more yellow, mammiform projections, 0.05-0.15 mm diam.; spores 6 to 8 per ascus, irregularly uni-or biseriate, ellipsoid, smooth, 50-87 11m long, 22-37 11m wide.
CHEMISTRY: thiophaninic acid, stictic acid and depside UNl, with or without norstictic acid (tr). Thallus off-white to greyish white, moderately thick, margin well-defined and not zoned, areolate and cracked, surface smooth, sorediate, lacking isidia, saxicolous and corticolous; soralia white, conspicuous, becoming numerous and often confluent away from the margin, subspherical or flattened, sometimes becoming slightly stipitate in saxicolous specimens, 0.5-1.5 mm wide; apothecia rare, only in saxicolous specimens, disciform, 1-3 discs per soralia, discs dark brown, white pruinose, 0.2-0.5 mm diam., becoming exposed in stipitate soralia; asci clavate, 170-200 11m long, 50-60 11m wide; spores solitary, elongate ellipsoid, rarely lachrymoid, sometimes curved, 120-160 11m long, 35-50 11m wide, spore wall 1 11m thick.
CHEMISTRY: K -ve or K+ weak yellow, or rarely violet or red; KC-or + violet; Pd -ve or Pd+ yellow; lichexanthone and thamnolic acid ± picrolichenic acid; rarely with additional norstictic acid in saxicolous and corticolous specimens or rarely with thamnolic acid replaced by hypothamnolic acid in saxicolous specimens. P. paeminosa was originally reported to be sterile (Archer 1990 ) but a recent examination of additional specimens, from ANUC and MEL, found two fertile saxicolous specimens; no fertile corticolous specimens have so far been found. An amended description of P. paeminosa is given above.
P. paeminosa is a common, conspicuous white crustose lichen which may cover large areas on exposed sandstone and other rocks. It is often found with the saxicolous P. persulphurata Mull. Arg. (q.v .) The species appears to be restricted to the Great Divide and the coastal region in Eastern Australia. The corticolous form of P. paeminosa resembles P. novaezelandiae Szatala and P. erythrella Miill. Arg. (q.v.) but these taxa contain hypothamnolic and norstictic acids respectively in contrast to P. paeminosa which contains thamnolic acid. It grows on mangroves, Callitris, Ficus and other unspecified trees. Thallus usually thin, rarely thick, pale to bright yellow, areolate and cracked, surface smooth and dull, with sparse to numerous scattered yellow soralia, 0.3-0.5 mm diam., saxicolous; verrucae and spores absent.
CHEMISTRY: K-, KC+ orange-red, C+ orange, Pd-; thiophaninic acid, ± lichexanthone ± stictic acid. The chemistry of P. persulphurata (as P. sulphurata) was reported in detail by Elix et al. (1978) . P. persulphurata occurs in Queensland and New South Wales; it is a common and conspicuous species on exposed rock, often occuring with P. paeminosa (q.v.) (q.v.) by the absence of verrucae and spores, and the presence of soralia.
Similar material, but with the soralia replaced by isidia, has also been seen from Queensland and other specimens, lacking both soralia and isidia, have also been seen and these are all tentatively included in P. persulphurata. In addition, specimens have been seen with yellow soralia on an off-white thallus; these appear a dull yellow in contrast to the bright yellow appearance of P. persulphurata which has yellow soralia on a yellow thallus. There is no chemical difference between these groups of specimens. (Knight 1882: 47 Thallus off-white to pale fawn, thin to effuse, surface rough and dull, saxicolous; verrucae numerous, crowded, sometimes confluent, flattened hemispherical with irregular outline, some constricted at the base, often inconspicuous on rough substrates, 1-2 mm wide; ostioles inconspicuous, black, 1 or 2 per verruca; spores 8 per ascus, uniseriate, ellipsoid, smooth, 60-85 11m long, 25--45 11m wide.
Pertusaria petrophyes Knight
CHEMISTRY: K-, KC+ weak orange C+ weak orange, Pd-; thiophaninic acid and lichexanthone. P. petrophyes is superficially similar to P. lophocarpa but is distinguished from that taxon by the slightly larger spores and the different chemistry. Thallus pale olive-green, thick, slightly wrinkled, cracked and areolate, surface smooth and dull, corticolous; verrucae conspicuous, numerous, occasionally confluent, slightly flattened hemispherical, 0.5-1.0 mm wide, becoming constricted at the base, the centre often depressed; ostioles inconspicuous, pale to dark brown, 1 to 5 per verruca, occasionally confluent; spores 2 per ascus, uniseriate, smooth, elongated ellipsoid, 100-137(-160) /lm long, 30-45 /lm wide.
CHEMISTRY: K-, KC-, C-, Pd-; 4,5-dichlorolichexanthone and stictic acid. P. plicatula is characterised by the two-spored asci and the presence of 4,5-dichlorolichexanthone and stictic acid. It is distinguished from the rr.orphologically and chemically similar P. communis var. neo-caledonica Nyl. (Nylander 1867) Thallus pale olive-green, coarsely cracked and areolate, surface irregularly tuberculate and dull, corticolous; verrucae conspicuous, scattered, approximately hemispherical, becoming constricted at the base, 1-1.5 mm diam.; ostioles inconspicuous, black, often sunken, 1 to 3 per verruca; spores 5-8 per ascus, irregularly uniseriate, fusiform, smooth, 70-110 /lm long, 30-37 /lm wide.
CHEMISTRY: K-, KC-, C-, Pd-; no lichen compounds detected by thin-layer chromatography. P. subrigida is characterised by the fusiform spores and the absence of lichen compounds detectable by thin-layer chromatography; it is distinguished from the morphologically similar P. leucostigma by the absence of 2-0-methylperlatolic acid. It occurs in eastern Queensland and New South Wales.
There is some confusion surrounding the number of the holotype specimen. The protologue refers to 'Bailey n.1870' but the herbarium specimen is labelled 'Bailey 1570'. Shirley (1896) (Muller 1895a) ] and is therefore the holotype. The difference between the number on the specimen and in the protologue is probably a printer's error as suggested by Filson (1986: 226 Pertusaria leiotera MUll. Arg. (Muller 1884: 285) . TYPE: QUEENSLAND: Rockhampton, Thozet s.n., -; holo BRI. (Shirley 1889: 143) . TYPE: QUEENSLAND: s.loc., F. Bailey s.n.; holo WELT.
Pertusaria minuta Knight in Shirley
Thallus pale yellOWish white to pale yellow, thin, margin effuse, slightly cracked, surface smooth and dull, corticolous; verrucae inconspicuous, scattered to crowded, occasionally confluent, hemispherical, sometimes flattened, 0.5-1.0 mm diam., not constricted at the base; ostioles pale brown to black, 1 per verruca; spores 2 per ascus, uniseriate, ellipsoid, smooth, 80-110(-120) /lm long, 30-40 /lm wide.
CHEMISTRY: K-, KC+ yellow-orange, C+ yellow-orange, Pd-; thiophaninic acid, stictic acid with or without constictic acid (tr). P. thiospoda is characterised by the pale yellow thallus, reacting KC+ and C+ orange, and the two-spored asci. It occurs in eastern Queensland and New South Wales, and rarely in the Northern Territory, Victoria and Tasmania, and also on Lord Howe Island, Norfolk Island and in Vanuatu. It grows on mangroves, Casuarina, Cyathodes and introduced trees such as Cotoneaster.
In appearance, chemistry and number of spores per ascus, P. thiospoda resembles P. subflavens MUll. Arg., which was first described from Socotra, Indian Ocean (Muller 1882b ) and was later reported from Queensland (Shirley 1889 ). An examination of the holotype from Socotra [Socotra, Wadi-Kesche, Dr. Schweinfurth s.n., May 1881, G] showed it to contain thiophaninic and stictic acids but the spores (two per ascus) are larger than those of P. thiospoda, being 140-165 /lm long and 55-60 /lm wide, and are also slightly rough. No specimens corresponding to P. subflavens have been found among the Australian collections examined and the report of this taxon in Australia may be based on a misidentification of the more common P. thiospoda. --------------------------- Thallus pale greyish green to pale yellowish green, thin, slightly cracked, surface smooth and dull, corticolous; verrucae conspicuous, scattered, rarely confluent, very flattened hemipherical 0.4-0.8 mm diam.; ostioles conspicuous, black, 1 to 4 per verrucae; spores 3 to 4 per ascus, uniseriate, elongate-ellipsoid, smooth, 70-110 ~m long, 30-40 ~m wide.
CHEMISTRY: K-or K+ red, KC+ orange, C+ orange, Pd-or Pd+ yellow; thiophaninic acid and 2-0-methylperlatolic acid and/or norstictic acid.
Variety trimera and variety trispora are morphologically similar, with yellow thalli due to the presence of thiophaninic acid, and similar verrucae and ostioles, each with three to four smooth, ellipsoid spores of similar size in the ascus. Jean Muller even included parts of the same specimen, Wilson 474, as syntypes for both varieties (Muller loco cit.) . Both taxa were published in the same article but var. trimera was described in more detail than var. trispora and var. trimera is typified by a better range of specimens. P. 'melaleuca' var. trispora is therefore considered to be a synonym of P. pustulata var. trimera. P. pustulata (Ach.) Duby is a two-spored, temperate species of the Northern Hemisphere (Dibben 1980: 105) containing an unknown xanthone and stictic acid and is therefore unrelated to P. pustulata var. trimera. This variety is accordingly raised to species level, under the name P. trimera following Recommendation 61A3 of the 27. Pertusaria undulata Mull. Arg. (Muller 1893b: 126) . TYPE: QUEENSLAND: s.1oc., Hartmann s.n.; holo G; iso BM n.v.
Thallus pale olive green, coarsely cracked and areolate, surface slightly rough and dull, corticolous; verrucae inconspicuous, flattened hemispherical or irregular in outline, becoming slightly constricted at the base, rarely confluent, 0.5-1.5 mm diam., sometimes concave on top; ostioles inconspicuous, pale, 1 or 2 per verruca; spores 8 per ascus, irregularly biseriate, elongate-ellipsoid to fusiform, smooth, 67-85 /-Lm long, 27-35 /-Lm wide.
CHEMISTRY: K+ red, KC-, C-, Pd+ yellow; 4,5-dichlorolichexanthone and norstictic acid.
P. undulata was also reported from Toowoomba (Shirley 1893) . The taxon is characterised by the eight fusiform spores and the presence of norstictic acid and is distinguished from the chemically similar P. hartmannii (both react K+ red) by the number of spores (two per ascus in P. hartmannii). Muller in the protologue related P. undulata to P. gibberosa but noted differences in the ostioles and the size of spores. These two taxa are distinguished by the arrangement of the spores within the ascus and by the K+ red reaction of P. undulata, which is negative with P. gibberosa. Thallus greyish white to off-white, thick, slightly cracked and areolate, surface smooth to slighly wrinkled, dull; esorediate, corticolous; verrucae numerous, crowded, immature verrucae irregularly hemispherical or subspherical, constricted at the base, 0.5-1.0 mm wide, mature verrucae becoming flattened and exposing pale to dark reddish brown discs, 0.5-0.8 mm diam., slightly or densely white pruinose; spores 1 per ascus, uncommon, smooth, ellipsoid, thin-walled, 11 0-140(-175) /-Lm long, 30-45 /-Lm wide.
CHEMISTRY: K-, KC+ orange, C+ orange, Pd-; lecanoric acid. P. velata is a widespread species with a pantropical and temperate distribution; it has been reported from Europe, North and South America [induding Brazil (Vainio 1890) ], China, Japan, Hawaii, the Philippines and the Mariana Islands (Dibben 1980: 78) . It has' also been reported from New Caledonia (Nylander 1867) and, in Australia, from Queensland (Shirley 1889) and New South Wales (Elix & Streimann 1982) . P. velata is found in Australia at or near sea-level in eastern Queensland and New South Wales; it grows predominantly on mangroves and also on other unspecified trees.
Muller (loc. cit.) compared P. rhodotropa to the Central American P. subvaginata Nyl. (Nylander 1866) , which was reported from Brisbane (Muller 1891a) , Bundaberg (Shirley 1891) and Toowoomba (Muller 1892 ). An examination of the holotype of P. subvaginata Nova Granata, Lindig s.n.; H-NYL 23508] showed it to contain lichexanthone, which distinguishes this species from P. rhodotropa. P. subvaginata has not been found among the recent Pertusaria collected in Queensland or New South Wales. A chemically and morphologically similar taxon, so far unnamed, occurs in Western Australia but this is distinguished from P. velata by its eight-spored asci.
P. velata is characterised by the single-spored asci and the KC+ orange reaction, due to the presence of lecanoric acid. 29. Pertusaria woollsiana Mull. Arg. (Muller 1882a: 485) . TYPE: NEW SOUTH WALES: Parramatta, Woolls s.n., 1879; holo G; iso MEL 7288.
Thallus off-white to pale greyish green, slightly cracked and areolate, surface smooth and dull, corticolous; verrucae conspicuous, numerous, scattered, flattened hemispherical, not constricted at the base, 0.5-1 mm diam.; ostioles inconspicuous, dark brown, 2 to 7 per verruca; spores 6 to 8 per ascus, uniseriate, ellipsoid, smooth, 53-60 !lm long, 24-30 !lm wide.
CHEMISTRY: K-, KC-, C-, Pd-; 4,5-dichlorolichexanthone and 2-0-methylperlatolic acid. P. woollsiana is known only from the type specimens. J. Muller (loc. cit.) reported P. woollsiana to contain four spores per ascus but the type material contains at least six mature spores per ascus with some asci containing eight immature spores. The material examined resembles P. gibberosa (q.v.) and differs only in the chemistry.
30. Pertusaria xanthoplaca Miill. Arg. (Muller 1882a: 485 P. xanthoplaca occurs in eastern Queensland and New South Wales on rhyolite, granite, porphyry and volcanic rock, from sea level to 880 m. It is chemically similar to P. persulphurata but is differentiated from that species by the absence of soralia and the frequent presence of fertile verrucae.
